Supplementary Figure 3: Identification of a lipocalin-like protein from P. neolepis

A)
A multiple sequence alignment of lipocalins. The P. neolepis lipocalin-like protein (LPCL1) identified following NH 4 F-mediated dissolution of the silica scales is shown aligned to bacterial lipocalins and temperature-sensitive lipocalins from plants. Two further predicted proteins (LPCL2 and LPCL3) were found in the P. neolepis transcriptome exhibiting a high similarity to LPCL1, although these were not identified in the silica scale proteome. Both LPCL2 and LPCL3 exhibit the proline/lysine-rich flanking regions of LPCL1, although LPCL3 exhibits tandem lipocalin domains. Lipocalins are not well-conserved at the sequence level, but exhibit a highly conserved structure. Three structurally conserved regions (SCR) found in all lipocalins are also found in the P. neolepis proteins. The GxWY motif in SCR1 is largely conserved (GWWF), although the conserved arginine in SCR3 has been replaced by either a lysine or a histidine. LPCL1 exhibits weak similarity to lipocalin-like proteins from marine algae, but these lack the proline-rich flanking regions. Accession numbers: S. enterica 1 Sequences exhibiting similarity to cathepsins are present in P. neolepis but these lack the Cys to Ser replacement at the active site found in all silicateins (24) 2 A sequence exhibiting similarity to the NIP 2 class of plant aquaporins is present in P. neolepis but this does not contain the conserved selectivity filter of plant silicon transporters (GSGR) (18) 3 A protein is present in E. huxleyi that exhibits some similarity to the C-terminal region of Lsi2, but this protein only has 5 transmembrane domains and is distinct from all other Lsi2 homologues, which have 10 transmembrane domains.
Supplementary Table 1: Comparison of silicification mechanisms within phytoplankton
The transcriptome of P. neolepis was searched for the presence of known silicificationassociated proteins (black circles represent positive hits). The presence of these genes in the genomes of the coccolithophore E. huxleyi and the diatom T. pseudonana is also indicated.
Note that polyamine synthesis is highly conserved amongst eukaryotes and does not indicate a role in silicification. 
